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(57)Abstract: 

PROBLEM TO BE SOLVED: To widen a transmission band and to decrease light quantity loss 
by bending by making refractive indices successively lower like a quadratic distribution from the 
inner layers toward the outer layers of the multilayered structures of polymethyl methacrylate 
(PMMA) polymer layers. 

SOLUTION: This optical fiber is constituted by forming >5 kinds of the PMMA polymers varying 
in refractive indices to the concentric multilayered structures. Since the resins varying in the 
refractive indices are laminated, refractive index gradients are formed stepwise in the fiber. The 
effect of forming the refractive index distribution is obtd. by laminating the resins of 5 stages in 
these gradients, i.e., >5 kinds. In such a case, the PMMA polymers to be used vary stepwise in 
such a manner that the refractive indices are lower like the quadratic distribution from the 
layers on the inner side of the fiber toward the layers on the outer layer. The polymers designed 
according to the respective polymer layers are supplied to a multilayer composite spinning die 
according to the sectional integration of the prescribed layers. Further, the outer side of the 
optical fiber is coated with a transparent resin. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAoVa4WmDA41 01 33036P... 2004/03/1 3 



09) a*mmeir <jp) 02) ^ H # 1^ ^ ^ (a) (.nmmnm&M&n 

#Hi¥10- 133036 

(43)^MB ¥£10^(1998) 5 £22B 



(51) IntQ. 9 






F I 




GO 2B 


6/00 


3 6 6 


GO 2B 


6/00 3 6 6 






3 9 1 




3 9 1 




6/18 






6/18 










OL (± 5 H) 






&8¥8 -290966 




000000033 
















¥^8^(1996)11^ 1 B 














Jl- 




























(74)«SA 





(54) [5S9i0>*iaO ^)V^Xry^>f : v?xm7 ; 7X : ?v9ytyy'(rtlkZf*:<om&Jj& 



(57) [■*)] 



1 

2 ] ±E£JI*iS©J1-WK: $ 6 0CfflWr*<D{8 

[ffl|3RJS4 ] itufB* M^WJl/- F*S£-f* 

KB9iiR«nilWft>fJf«:Qc« J: 5K«BW»*-r*c 4 
4 T £ ttsfrB 3 iSiSO v ;u ^f^V>f^ 

[0 00 1 ] 

[»w*air*aaiB»*] ^u-r* * f-/ 

>f^x (g i ) ss^*^? d^?T -r/^csrr 

*©«*#®CHTSfc©T**. 30 
[0 00 2 ] 

ffitt«:{6< ft* J: 5 CCJBJiSStifc*^ r -Y^OC <tr* 

[0 00 3 ] CtieOGIffl^^^^^^je^T-^^ 
WIHT*««t»fc*te^ »J 7 * - Aa 9 K4P* 

tfti*«*«*ccj:or*jati/ % *n*»-cf#tfbr7 

st*)lJ U-F (PMMA) «l^ft*Jffll»6h 



#^¥1 0-133 03 6 
2 

[0004] 

C©#S#W&l&0. 5-1. OmmHScDaS 

j^*c4#H«tr 

[0 00 5 ] S/c, t(£3fe©G I^77^?7^77^ 

[0006] *^HjcDg^«. ±B^u v * - a^cc 

[0 00 7 ] fflmCcfc-STfeSn 

? zjtv7 -r^%a«r a cite* 

[0 00 8] 

^g^5 5sa«±(D4< i ;^^;u^^^y u- f^s-^ 

[0 00 9] *«?B«:te^Ttt, ±IB7^7 r J'iCD&B 
[0010] *«9BO»2 n*r*aWft« 5«W» 

y^-f>f? xgiy'^x?' v >7%y 7 a 'vomrnxm 
[ooi i ] ip^i^*, niff*oiitt«iwi«nA 

*^>. 

[00 12] 



(3) 

3 

tcft«3. ft&OG l %t<D7 r A^fftWDnmmhin 
«>. £*«±K«)l8»*Jft>rciB»*L<<C< l W 

[0013] *mm*s^-zm^htiz>#<) $ 

fJU—b (PMMA) Slnttitt, J J-jVj* t* i> >) 10 

•StCW. &S^-8©7JV*.>l'7i>yu--h-*>7JU:t 
>s£tHJ7i"; h y;Uft££©*a^ft£fflt>.2>C 

(0014] ±s2*£{*«. mmms&tcxvm&zti 

<D&mmik&* * < ft 4IHt*4 . Sfel^i^CDSA 
Ml^ffiitt, jH&fcKa^tt. iSKi8iRS^£(DC<b 30 

SI*i&**>tf>7"ft£©SSi4©&St8 

o. s^*«s«j©SA^ri95ar. asMcntfts-tfaci 

»*Lt»xe*t. 3S±ffl*oa*sisa«ri«-cff5*> 
©r. cn«, *#Wftllisto«£t*#r**©'C»9! 

[00 15] ±l2©<fc^>«:urS^L/cPMMA^fi-^ 

^©*?*l/t»>;uh7ci-^>f r 9d'^«3j-y7 x© 

112mm. g38mmT, 2 30'C. 3. 8Kgr©?5f 
gtCTO. 2-6 0g/10^©J51©ifl)T*9. ^ 
CC»Sb<Bl. 0-4 0 g/1 0^©fc©-C*-5. 
[0 0 1 6] #f£IBtem»6ft3PMMA&S£m*. 
*<0JH*f**«. 7 r ^'©?9{M©Jia i 6$'HIiJ©JItCfS)#> 50 



1 0- 1 3303 6 

4 

o-cn*r**»z^c»?SW«:fi<a4J:^«:. gfgWKS 

ft -5. C©ffl»T*©M©aS«. 7r^'<©iWi»ii 
WBKfeHT. ^-K'J^ADi^K:*t-r*SST^nd20 
•ccefcof. o. o l fcLk-c&5. SS^<*J1©7t -< 
^'«S^i6i©BJ?»^— cfcW— rfc«*>ftt>. 

[0017] *<*£Kca^<*©*fi*£fc>-e<!: 0-C«. 01 

t>. ^ji^ *^y h £7 wn7A+w 

$r*MjU-h©|^-&f$£m>/cffl#^*>-tt*>. g^jf 

tc^^;i/y yu- h^as^*fflc>. «tM>gptcy 
[0018] *swKtei,>r», Sfi^ftJlociScrs: 

ItSftfca^tt:*. Bff^©)l©»T®S»K:ESDT^@« 
£tt**-ftc#|&sns. @2K:9JS«jt©^SS^Il5l 
*#-Y©KWrffiH (a) tftKffiH (b) £*rr„ S2 

KT-5»^-'C7-*^6R«ici2a$m:*s©*5jf* l 

(,>„ H*H l~H9tt«IB*AP. 1 OB27V 
#UTiES0. 2 5-2. 0mmig©7T-f^{Cfi!!B 
[0 0 19] SeM^Hjtcte^-rtt. b?IB0/c^-7 7 

[0020] *^(c*s^rfflt,> ^n-sSB^fHSJBii o 

^«t»)fcisi,>s5f^*wrs*>©-r*s. c©«fc5nc3fe 

JDOr. rtWJ©^««ii<tl5lB#«:— acci!iSL-c<>Mt> 
L> */c. rtfl!l©^H«JS©*4MgB©^Ba^«!i*^ 
•ftc-CKai/fctt. ?a^» F^*D-f 
a^«:j:»)l8«l8*»«or*>Ri». 
[002 1 ] ICfrfr 2>&wm®H§£ L/t(J, X^ 

9-74^?? *>X©NA*50. 4-0. 6gg©31SE^ 

SSilUJlir. ffl«f***l. 3-1. 4 4 *!£©«>©**<£ 

5 L U>ftffl^<$, ei'Jf>7P7-/ Ki^+t^DP 

m&toti; £-*i^f e. n c tx cc $ n & <> ©t« ft 

S5— 5 0//mr*5. 
[0022] 
[JSttSffl] 

7r j^zm&uc. 



too2 3 1 ttrnztitam^s-v-tux. sr^s 

7D->f>f^ **tt2 3 0 , CT2-5g/l 0#<D$5* 



(4) 1$^^ 1 0- 1 3 3 03 6 

6 

[0024] ±12^^ X* * 7 4 '<(CjRfe# »J x 

C6 S 6 5 0 nmJct 2 0 0 d B/kmt^O, gfc. 

1 GH z • 5 0 mWitfStoetlfc. 
[0 02 5 ] 
[SI ] 





(Egfc/Efi*S) 


nd 


(cc/hr) 




80/20 


1507 


15 


2H 


81/19 


1507 * 


53 


39 


82/18 


1506 


90 


4Q 


83/17 


1505 


129 


5B 


86/14 


1503 


167 


6B 


88/12 


1501 


205 


7H 


91/19 


1.499 


243 


8JS 


95/15 


1.496 


282 


9 IB 


100/0 


1.492 


319 



(* : 15067*EHfcHAc flJSt ©Wfi^Oo) 



[0 02 6 ] [J6»«2] se»«ir«3BLfcv^^ 
03^1*. 

[0 02 7 ] ±Se««fllt©«H«<&J»*«: 2 0 u m"C. 

OOdB/km-C&o/Co C©*-->OWDffltf CC 40 
ln^«*S2 0mm©««: 1 It*o^/cB$tC0. 5 



[0028] 



(5) 



10-133036 



[HI ] 



1.510 - 



1.505 ■ 



I L600 



1.495 




1.490 L 




[03] 



1.500 




1.480 



1460 



I 



1440 



1.420 



1.400 • 



